Fractal transition theory and measurement enables fine-grained analysis of the most seemingly-chaotic of the developmental transition phases. The explication of the fractal nature of those transition dynamics informs study of learning, decision making, and complex systems in general. A hallmark of the fractal measure is the use of thesis-organized transition measures that are orthogonal to time. Using this method, unpredictable behaviors become "rational" when understood in terms of attractors within developmental
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(1984b)" (Commons & Richards, 2002, p. 162) . Richards and Commons (1990) had proposed using that same signal detection approach in structured experiments to test for existence of some higher stages.
A prominent commonality across the methods reviewed thus far is the linear time dependence of the measures and thus the analyses. There seems to be only one exception to this norm: the use of themeorganized transition scoring that is orthogonal to time; that is, measurement that is not tethered to the time axis. This means the task scoring remains associated with time but is not organized or measured by linear timing of the dynamics. Both the coactive systems coding process for two-person systems developed by Basseches and Mascolo (2010) and the fractal transitions approach developed by Ross (2007 Ross ( , 2008 Ross & Commons, 2007) enabled fine-grained moment-to-moment analysis of transitions that continue over time, revealing interactional dynamics invisible if chronology drove the analysis. Independently, these researchers found that the true nonlinearity of human behavior is perhaps best revealed by using methods that track the structure and process of changes, regardless of their time stamp. Central to these methods is to identify each thesis-action that emerged and track every associated action until an eventual synthesis completes the transition or the task is abandoned. Basseches and Mascolo's coding scheme is not designed to surface fractal patterns. Thus far, it seems fractal methods for developmental transition analysis appear in only my work cited above. In this paper, I supplement my original description of the fractals in the "chaotic" smash phase transition, and explicitly propose new constructs of transitional orders of hierarchical complexity as part of my fractal transition theory.
Stage Transition Measurements Used with Model of Hierarchical Complexity

Pre-fractal Methods
Hierarchical complexity scoring approaches (Commons, Rodriguez, Miller, Ross, LoCicero, et al, 2007) adopted the expanded transition step scheme proposed by Commons and Richards (2002) to measure transitions from one stage of performance (n) to another (n+1). That scheme recognized two more kinds of phase-shift dynamics occurring within Piaget's dialectical sequence. The basic ordinal scoring is summarized as follows (adapted from Commons & Richards, 2002, p. 162) .
Stage n:
Entity operates with temporary equilibrium A (thesis) until transition begins at step 1.
Step 1:
A not true -Destabilization
Step 2: B (or not A) -Negation (antithesis)
Step 3: A or B -Oscillation (relativism) FRACTAL MODEL OF NONLINEAR HIERARCHICAL COMPLEXITY 6
Step 4: A and B -"Chaos" (attempts at synthesis: smash)
Stage n+1 A with B forms new action C -New temporary equilibrium C (synthesis)
Using this scoring system, one can quantify the occurrence and progression of transition processes in task performances at any order of hierarchical complexity. It affords meaningful explanatory power for the "how" of development from one stage to another, in any domain of task actions. It is coarse-grained with respect to the step 4 smash dynamics because one cannot use it to score the tasks performed during attempts to reach synthesis.
Therefore, the focus in this paper is on explicating the complex dynamics within step 4's "smash" The three substeps were developed to "describe different ways of smashing A and B together, without fully coordinating them… As constructs for experiments with predetermined options and answers, these substeps are nominal: they represent sets of categories of certain actions, and those actions are nominally described in metaphorical terms. In short, this substep scheme does not support mathematical expression of single actions. It has to be confined to experimental settings that can use it and it has to be excluded from hierarchical complexity transition theory and measurement. I learned the hard way that these substeps are also a mismatch for scoring natural behaviors of an entity (person, group, system, etc.) . In all natural FRACTAL MODEL OF NONLINEAR HIERARCHICAL COMPLEXITY 7 behaviors, each person or group generates a unique set of variables to coordinate in the process of eventually arriving at its own synthesis: no one can predict which variables will emerge, or be rejected, or be incorporated in a synthesis until it happens! For general use in developmental analysis, the straightforward four-step scoring scheme above is sufficient; few of us have a need to delve into micro analysis of the smash step. Yet, in the course of my efforts to measure the nonlinear task dynamics of smash phase transitions, I discovered the behavioral fractals that comprise them (Ross, 2007) , and their theoretical and scientific implications (Ross, 2008) .
That fine-grained fractal transition measurement approach is presented next.
Fractal Method
The significance of presenting the fractal transition measurement is directly connected to the Once constructed, smash-phase theses are commonly developed as well as temporarily abandoned in a discontinuous fashion. The discontinuity is not a measurement problem. By their nature, the fractal measures transform seemingly random data to reveal their observably coherent order. This is because the fractal transitional orders are orthogonal to time, and transition sequences begin with measureable theses.
Figure 2 displays data to illustrate these points.
-The 38 items were sequentially-spoken actions during an 11-minute decision-making (problemsolving) session, and scored using the fractal method. The 38 item numbers are listed along the time axis at the bottom of the figure.
-Items' duration in seconds are shown along the time axis.
-The scores of the sequentially-spoken actions are on the horizontal time axis under their respective item numbers.
-The vertical axis is the relevant range of ascending transitional orders of hierarchical complexity.
Actions are measured against them.
-The filled cells communicate two kinds of information.
-The number in a cell references one of the nine theses constructed during the trial. Thesis numbers range from 1-9.
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-The placement of the thesis-number in a cell indicates where an action fell on the ordinal scale of complexity. That placement yields the scores given on the horizontal time axis.
If the chronologically sequenced item scores in the bottom row of Figure 2 were plotted on a graph, their erratic discontinuity would be starkly obvious. By contrast, when the data associations with each thesis are maintained, clearly coherent patterns are evident. The patterned data indicate how the entity is developing more complex behaviors from moment to moment, and demystify how syntheses at higher order task performances are constructed.
Discussion
Living entities are dynamic systems that behave nonlinearly and thus unpredictably, yet always with coherence when we use measures that "let their data speak." When they do, we can "hear" them without distortions of linear time-based assumptions and methods. With measures based on the fractal transitional orders of hierarchical complexity, we can "give voice" to data generated by nonlinear behaviors via the fine-grained analysis of the most complex transition phases.
These unpredictable behaviors are "rational" when understood in terms of attractors operating within developmental processes. Each thesis constructed by an entity is an attractor, and the coordination processes return to it at different points in time until it is resolved, or cannot be resolved and is abandoned, or is interrupted and subsequently forgotten or conditions change. This accounts for why there are often-discontinuous actions on a thesis that are nonetheless developmentally coherent. As I previously argued in more detail (Ross, 2008) , there is an important implication here for nonlinear science methods:
the transformation of data otherwise interpreted as incoherent "white noise" into the coherent fractals of the "pink noise" dimension. Further-and for the first time, I believe-with hierarchical complexity transition measures, complexity science could discriminate if/how systems' phase transitions result in hierarchically greater system complexity. The meaning and implications of many transitions could become more evident and more deeply understood.
Users of the model of hierarchical complexity's previous scoring system now have direction on a scoring method that is internally consistent with the general model. The earlier non-theoretical substeps have theoretically-sound replacements for those who do fine-grained analysis.
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I hope one implication of this work for adult development specialists is reinforcement of the understanding that behavior develops in any domain task by task: people are not "at" a stage of development, but rather, day in and day out, they perform tasks at different stages of development and much of the time tasks are in transition phases.
Finally, this work implies that a unified theory of behavioral development is on the horizon:
Commons et al's model of hierarchical complexity and this nonlinear model of the fractal transitional orders of hierarchical complexity demand integration. The resulting formal theory would account for the entire span of behavioral development's equilibrium states (satisfied by the current MHC) as well as the phase transitions (this current proposal) from lowest to highest complexity. The mathematical expressions for the transitional orders of hierarchical complexity must be developed. A large n study will be vital so the contributions of these nonlinear developmental measures find their way into sciences of learning, decision making, and complex systems.
Fig.1 Representation of Smash Phase Fractals of Transitional Orders of Hierarchical Complexity
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